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Objectives: Excessive use of computers causes many
health problems, including joint and back pain. The aim
of this study was to determine the pattern of neck, wrist,
shoulder and low back pain among computer users and in
particular among bank employees.
Methods: We conducted a cross-sectional survey of bank
employees working in the province of Almadinah Almu-
nawwarah, Kingdom of Saudi Arabia, using a self-
administered questionnaire. Frequencies, percentages
and arithmetic means (SD) were calculated. The
chi-squared test, Student’s t test and correlation co-
efficients were used appropriately. A p value <0.05 was
considered significant.
Results: The response rate was 87.7% (114/130). The
mean age of the population was 32.7  5.80 years. The
mean duration of computer use was 11.7  4.48 years,
with a significant difference between men and women
(p ¼ 0.001). The mean daily length of use of computers
was 8.2  2.68 h. Most people (87.7%) were continuous
users; nevertheless, 78.1% took breaks, of whom 68.5%
were women. More than one third (36.6%) of episodes of
pain were tingling in nature, with a significant male
M.P. Gajre et al. 251efemale difference (p ¼ 0.012). More than half the pain
attacks (56.1%) were relieved by massage and 32.9% by
medication, rest or exercise. All the pain sites were
correlated with gender, using support and taking breaks.
Conclusion: Men used computers more than women, and
most used them continuously. More than half of pain
episodes were relieved by massage. The pain site was
correlated with gender, using supports and taking breaks.
Public education and guidelines for the safe use of com-
puters should be provided and observed by computer
users.
Keywords: Arthralgia; Computer; Low back pain; Neck pain;
Shoulder pain; Wrist pain
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Elsevier Ltd. All rights reserved.Introduction
With advances in modern information technology, com-
puters are used extensively in daily life for business or per-
sonal tasks, including data entry, financial programmes,
statistical packages, communication and leisure.1 In order to
meet the growing need for computers, revolutionary
innovations have been made in the form, size and
processors of computers available on the market, including
supercomputers, networks, desktops, laptops, notebooks,
video display units and terminals.2
Instructions and guidelines for healthy use of com-
puters, with special precautions, must be a part of public
health education programmes and should be implemented
by computer users, particularly those who spend hours at
their terminals, whether for business or for leisure. These
precautions include back, neck and wrist support and
advice on frequently changing position during prolonged
use. With reluctance to implement preventive measures or
to modify the working environment, excessive computer
use predisposes to many health problems, such as
musculoskeletal pain in the upper extremities, low back
pain and neck pain, with specific musculoskeletal disorders
in the spectrum of repetitive strain injury, such as wrist
tendonitis, epicondylitis and trapezius muscle strain. Non-
specific forearm pain has been reported. These health
hazards and potential complications can be temporary
while using the device but sometimes progress to perma-
nent impairment or even disability. Subsequently, em-
ployers are concerned about the number of work-related
injuries, litigation and claims for compensation.3,4
According to Hakala et al.,3 daily use of computers for
more than 2e3 h is the threshold for neck and shoulder
pain, and daily use exceeding 5 h is the threshold for low
back pain.
Low back pain is a prevalent complaint that hinders daily
body activity. It can be a result of abnormal movement or
sitting, lifting or bending wrongly. Other causes include over-
activity, disk injury, degenerative spondylolisthesis, spinal
stenosis and scoliosis.5 Moreover, more serious problems,
such as carpal tunnel syndrome, may occur.6 These healthproblems are more prevalent among women and employees
in certain working environments, with an observed upward
trend of musculoskeletal disorders.
Bank employees have a relatively sedentary form of work,
and their tasks are usually standardised.6 They are
considered to be at greater risk for musculoskeletal
complaints than others because of their working
conditions, including a constrained posture while using
computer terminals and other technological equipment.
They spend most of their time in front of such equipment
without changing their position and/or with the wrong
posture, usually under stress because they are dealing with
financial data, confidentiality and security.4,6 The exact
pattern of musculoskeletal pain among bank employees
and the factors that affect it are not well understood. This
study was carried out to determine the prevalence and
pattern of musculoskeletal pain among bank employees.
We specifically looked at the pattern of neck, wrist,
shoulder and low back pain and other associated factors
among bank employees who regularly use computers
during the course of their working day.
Materials and Methods
A cross-sectional survey of bank employees of both
genders in the city of Almadinah Almunawwarah, Kingdom
of Saudi Arabia, was considered suitable to achieve the
study objectives. This observational cross-sectional study
was based on a structured questionnaire distributed
randomly to the target population. The sample size was
calculated with an Open-Epi epidemiological calculator at a
95% confidence interval, which determined a size of 130
subjects.
The self-administered questionnaire included socio-
demographic data, pattern of computer use and any result-
ing symptoms, past medical and surgical history and a
detailed checklist of possible complaints, including pattern of
pain and its relieving factors.
The inclusion criteria for participation in the study were
being a bank employee of either gender and any age residing
in Almadinah Almunawwarah, working at any of the major
banks branches and not meeting any of the exclusion criteria:
significant neurological or rheumatological disease leading to
disability, taking regular prescription medication and
refusing to participate in the study.
The design of the study was approved by the Taibah
University research ethical committee. Participants were
asked to sign a written consent form attached to the study
questionnaire with explanatory notes about the study and its
objectives. Ethical considerations and confidentiality were
maintained, and the study conformed to the Declaration of
Helsinki for Human Rights.
Statistical analysis
The data were analysed with SPSS version 16. The
descriptive statistics included means (SD), frequencies and
percentages. The chi-squared test was used to analyse group
differences in categorical variables. For continuous vari-
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Figure 1: Current morbid status of surveyed population.
Arthralgia in computer users in Almadinah Almunawwarah252Results
The mean age of the studied population was 32.7  5.80
years, with a non-significant difference between men and
women (Table 1). The response rate was 87.7% (114/130).
Two thirds of the studied population (62.3%) had at least
basic university education, and 71.9% were married. The
mean hours of sleep was 6.4  1.29, and the number of
pillows was 1.5  0.72, with a non-significant difference be-
tween men and women (Table 1).
Men had 65.0% of the prevailing morbid conditions
(diabetes mellitus, bronchial asthma, hypothyroidism and
musculoskeletal disorders), 55.6% of genetic diseases (car-
diovascular and ophthalmological) and all orthopaedic and
neurological operations (Figure 1).
The mean duration of computer use was 11.7 4.48 years
(with a significant difference between men and women;
p ¼ 0.001). Mean length of daily use was 8.2  2.68 h
(Table 2). Most (87.7%) were continuous users, but 78.1%
took breaks during their working hours; of these, 68.5%
were women, with a non-significant difference between
genders.
Men more frequently used devices for hand, neck and
back support (76.9%, 100.0% and 74.2%, respectively), with
significant differences for neck and back support (p ¼ 0.026
and 0.008, respectively) (Figure 2).
The prevalence of joint pain was: neck pain 71.1%, wrist
pain 50.0%, shoulder pain 63.2% and low back pain 78.1%,
with a significant difference between men and women
(p ¼ 0.032, 0.021, 0.043 and 0.007, respectively) (Table 3).
Regarding the level of pain severity, mild pain was
dominant for the neck (44.4%), the wrist (59.6%) and the
shoulder (36.1%), while moderate pain in the lower back
was seen in 38.2% and severe low back pain in 36% of
participants (Table 3).Table 1: Socio-demographic characteristics of studied population.
Characteristic Men Wo
n ¼ 75 % n ¼
Age (years)  SD 33.4  6.36 31.
Education
Secondary 39 90.7/52.0 4
University and more 36 50.7/48.0 35
Marital status
Single 11 45.8/14.7 13
Married 62 75.6/82.7 20
Divorced 2 25.0/2.7 6
Sleeping time (h)  SD 6.5  1.36 6.2
Number of pillows  SD 1.4  0.69 1.5
Height of pillow
High 12 85.7/16.0 2
Average 48 62.3/64.0 29
Low 15 65.2/20.0 8
Room temperature at work or sleep
Very cold 14 66.7/18.7 7
Cold 37 62.7/49.3 22
Moderate 22 71.0/29.3 9
Warm 2 66.7/2.7 1
a Student’s t test.
b Chi-squared test.Over one third (36.6%) of cases described their pain as
tingling, with a significant male and female difference
(p ¼ 0.012). Sleep disturbance was reported by 39%. Sudden
onset of pain was reported by 58.5%, lasting for 3.6 3.60 h,
with significant maleefemale differences (p ¼ 0.008 and
0.006, respectively). More than half the episodes of pain
(56.1%) were relieved by massage and 32.9% by medica-
tions, rest or exercise (Table 4).
Arthralgia was correlated with gender, using supports and
taking breaks (Table 5). Neck and wrist pain correlated well
with current morbid conditions and especially with past
orthopaedic and neurological operations. Neck, shoulder
and low back pain were correlated with type of computer
and duration of use (Table 5).Discussion
This study revealed gender differences in computer use
(type and duration), including the site of pain, confirming
similar studies.7e9 Current pre-morbid conditions were more
prevalent among men, which was not consistent with themen All p
39 % N ¼ 114 %
2  4.23 32.7  5.80 0.053a
9.3/10.3 43 37.7 0.000b
49.3/89.7 71 62.3
54.2/33.3 24 21.1 0.001b
24.4/51.3 82 71.9
75.0/15.4 8 7.0
8  1.15 6.4  1.29 0.494a
 0.79 1.5  0.72 0.494a
14.3/5.1 14 12.3 0.237b
37.7/74.4 77 67.5
34.8/20.5 23 20.2




Table 2: Pattern of computer use in the studied population.
Men Women All p
n ¼ 75 % n ¼ 39 % N ¼ 114 %
Continuous use
No 11 78.6/14.7 3 21.4/7.7 14 12.3 0.233a
Yes 64 64.6/85.3 36 35.4/92.3 10 87.7
Duration of use (years)  SD 12.79  4.44 9.84  3.93 11.74  4.48 0.001b
Use per day (h)  SD 8.06  2.70 8.39  2.67 8.2  2.68 0.540b
Type of computer
PC 21 65.6/28.0 11 34.4/28.2 32 28.1 0.138a
Laptop 7 9.3 0 0.0/0.0 7 6.1
Other 47 62.7/62.7 28 37.3/71.8 57 65.8
a Chi-squared test.
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Figure 2: Use of wrist, neck and back supports during computer
use.
Table 3: Sites and grades of pain.
Pain Men Women
n ¼ 75 % n ¼ 39
Neck pain
None 28 84.8/37.3 5
With pain 47 58.0/62.7 34
Mild (22) (61.1/46.8) (14)
Moderate (19) (57.6/40.4) (14)
Severe (6) (54.5/12.8) (6)
Wrist pain
None 38 66.7/50.7 19
With pain 37 64.9/49.3 20
Mild 21 (61.8/56.8) 13
Moderate 12 (70.6/32.4) 5
Severe 4 (66.7/10.8) 2
Shoulder pain
None 37 88.1/49.3 5
With pain 38 52.1/50.7 34
Mild (13) (50.0/17.3 (13)
Moderate (15) (60.0/20.0 (10)
Severe (10) (47.6/13.3 (11)
Low back pain
None 19 76.0/25.3 6
With pain 56 62.9/74.7 33
Mild (15) (65.2/26.8) (8)
Moderate (24) (70.6/42.9) (10)
Severe (17) (53.1/30.4) (15)
a Chi-squared test.
M.P. Gajre et al. 253findings of other studies.4,8 This difference might be
attributed to the relatively higher age of the men in our
sample, which made them more prone to chronic pre-
morbid illnesses such as diabetes and degenerative joint
disorders. The level of pain was more severe in women and
tended to last longer than in men. A previous study showed
that the symptomatology in women tended to be over-
represented.10,11
This study demonstrates a relation between the site of
pain and the type of computer used, which confirms the
findings of previous studies that showed relations between
neck pain and screen height and shoulder pain and screen
position.11e13 We also found a relation between duration ofTotal p
% N ¼ 114 %




















Table 4: Description of pain.
Men Women All p
n ¼ 49 % n ¼ 33 % N ¼ 82 %
Type of pain
Tingling 18 60.0/36.7 12 40.0/36.4 30 36.6 0.012a
Weakness 9 81.8/18.4 2 18.2/6.0 11 13.4
Cramping 6 54.5/12.2 5 45.5/15.2 11 13.4
Otherc 16 53.3/32.7 14 46.7/42.4 30 36.6
Wakes from sleep
No 30 60.0/61.2 20 40.0/60.6 50 61.0 0.564a
Yes 19 59.4/38.8 13 40.6/39.4 32 39.0
Duration of pain (h)  SD 2.7  2.50 5.0  4.54 3.6  3.6 0.006b
Severity of pain
Sudden and sharp 25 73.5/51.0 9 26.5/49.0 34 41.5 0.008a
Increases gradually 24 50.0/49.0 24 50.0/51.0 48 58.5
Pain reduced by
Massage 33 71.7/67.3 13 28.3/39.4 46 56.1 0.478a
Compresses 4 44.4/8.2 5 55.6/15.2 9 11.0
Otherd 12 44.4/24.5 15 55.6/75.5 27 32.9
a Chi-squared test.
b Student’s t test.
c Squeezing, throbbing, burning, stabbing, numbness.
d Medications, rest, exercise.
Arthralgia in computer users in Almadinah Almunawwarah254computer use in hours per day and neck, wrist, shoulder and
low back pain, as reported previously.12e16
This study demonstrates the prevalence of musculoskeletal
complaints among workers in banks, but the problem could be
extended to other institutions and commercial settings in which
large numbers of employees use computers for many hours
daily. This will inevitably require stricter measures to prevent
such complications through ergonomic reviews of work sta-
tions, adjustment of working hours with regular breaks, pro-
motionofhealthypostures and theuseof devices forkeyboards,
mice and other peripherals used with computers.14,16
The study was undertaken in a limited number of acces-
sible banks, and different banks and different branches
should be studied. Other limitations of the study include its
cross-sectional design, small sample size and the fact that it
was based only on symptoms derived from a questionnaire




Marital status 0.100 0.292
Current diseases 0.626* 0.042
Previous ortho- and neurological operations 0.847** 0.018
Pillow type 0.622* 0.015
Use support while working 0.726** 0.003
Office temperature 0.103 0.275
Type of computer 0.502* 0.029
Duration of use 0.642* 0.014
Take breaks 0.628* 0.015
**Significant at p < 0.01 (two tailed); *Significant at p < 0.05 (two taiConclusions
Men used computers more than women, and most used
them continuously. More than half the pains were relieved by
massage. Pain site was correlated with gender, using supports
and taking breaks. Further studies are needed for in-depth
investigation of the ergonomics of computer use. Proper
physical examinations should be conducted, to avoid reliance
on self-reported symptoms.Conflict of interest
No conflict of interest is declared. No external funding
was sought, and no commercial contribution was made in
any shape or form.Wrist pain Shoulder pain Low back pain
r p r p r p
0.845** 0.011 0.953** 0.000 0.764** 0.014
0.120 0.356 0.345 0.278 0.239 0.389
0.941** 0.000 0.214 0.678 0.159 0.942
0.542* 0.041 0.235 0.541 0.458* 0.034
0.321 0.549 0.703* 0.023 0.398 0.339
0.771* 0.028 0.634* 0.042 0.553* 0.013
0.205 0.486 0.139 0.589 0.563* 0.032
0.452 0.342 0.623* 0.034 0.782* 0.023
0.523 0.012 0.686* 0.042 0.718* 0.009
0.887** 0.000 0.786** 0.001 0.878** 0.002
led).
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